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(57)Abstract: 

PROBLEM TO BE JSOLVED: To obtain bright display on a screen and high durability 
and to prevent generation of display defects by successively depositing an adhesive 
layer, a silver alloy thin film and a color filter on a substrate in such a manner that the 
silver alloy thin film is formed as an electrically independent pattern and that the W 
pattern of the silver alloy thin film is not exposed from the end face of the substrate. 



SOLUTION: The substrate essentially consists of a nonalkali glass substrate 10. and a 
reflection film 1 1 , a color filter 1 2 formed by a pigment dispersion method, an overcoat - 
layer 13 comprising an acryl resin or the like and a transparent electrode 14 
successively deposited on the substrate 10. The reflection film 11 is formed as a solid 
face to cover the forming region of the color filter 1 2 and inside from the edge of the 
substrate 10. The reflection film 11 has a three-layer structure comprising a mixture 

oxide thin film as an adhesive layer, a silver alloy thin film and a mixture oxide thin film. The mixture oxide thin film 
consists of indium oxide as the base material with addition of cenum oxide, tin oxide and titanium oxide. 
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* * NOTICES * 
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precisely, 

2. **** shows the word which can not be translated. 
. 3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the color filter substrate for reflective mold liquid crystal displays which carried out the 
laminating of a glue line, a silver alloy thin film, and 1 thru/or the color filter of the 2nd [ or more ] page 
one by one on the substrate at least The color filter substrate for reflective mold liquid crystal displays 
characterized by the pattern of said silver alloy thin film not being exposed from the end face of a 
substrate when it liquid-crystal-celHzes that a silver alloy thin film should consist of one pattern which 
became independent electrically about the color filter in every page, and it should consider as a liquid 
crystal display, 

[Claim 2] The color filter substrate for reflective mold liquid crystal displays according to claim i 
characterized by a glue line being a glue line chosen from either [ at least ] a metal thin film or a 
metallic-oxide thin film. 

[Claim 3] The color filter substrate for reflective mold liquid crystal displays according to claim 1 or 2 
characterized by inserting a metallic-oxide thin film between a color filter and a silver alloy thin film. 
[Claim 4] The color filter substrate for reflective mold liquid crystal displays according to claim 1, 2. or 3 
characterized by a silver alloy thin film consisting of a silver alloy which added platinum, palladium, gold, 
copper, or the metal chosen from from one or more sorts among nickel: 

[CI aim 5] The color filter substrate for reflective mold liquid crystal displays according to claim 1, 2, 3, or 
4 characterized by carrying out the laminating of either [ at least ] the overcoat layer by transparence 
resin, or a transparent electrode at a color filter top. 

[Claim 6] The color filter substrate for reflective mold liquid crystal displays according to claim 1, 2. 3, 4, 
or 5 characterized by the front face or the substrate itself of a substrate being the substrate 
constituted with the ingredient which does not contain alkali metals substantially. 

[Claim 7] The color filter substrate for reflective mold liquid crystal displays according to claim 1. 2, 3. 4. 
5, or 6 characterized by being the silver alloy thin film which enabled transparency of the light from a 
substrate rear face by forming puncturing in a part of part which faces the pixel of a color filter. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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^ [Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color filter substrate for reflective mold liquid 
crystal displays especially about the electrode substrate used for a liquid crystal display, output display 
units, such as EL (electro-luminescence) display, the I/O display that inputs directly from the display 
screen, or a solar battery. 

- [0002] 

[Description of the Prior Art] The principal part consists of liquid crystal matter by which the liquid 

- crystal display was enclosed between the electrode plate of a pair with which the electrode was 
generally arranged, and these electrode plate. While controlling the plane of polarization of the light 
which the orientation condition of the liquid crystal matter is changed and penetrates this liquid crystal 
matter by impressing an electrical potential difference to the above-mentioned inter-electrode one. it 
controls that transparency and un-penetrating by the polarization film, and a screen display is performed. 
[0003] The transparency mold liquid crystal display of a liquid crystal display which contains the light 
source (lamp) as a back light is common. However, these transparency mold liquid crystal display had 
large power consumption with the lamp for back lights, and since the time was short when it is a cell 
drive, it had the problem that harnessing the description as portable [ which a liquid crystal display 
should have essentially ] could be being finished. For this reason, development of the liquid crystal 
display of the reflective (that is. lamp for back lights is not built in) mold using outdoor daylight is active 
in recent years, 

[0004] As shown in the mimetic diagram of drawing 3 , many things using the reflective film 31 and the 
color filter substrate 2 made into the structure which carried out the laminating of the color filter 32 one 
by one as a reflective mold liquid crystal display are proposed at the liquid crystal [ of the tooth-back 
substrates 30, such as glass ] 39. and field side which counters. In addition, according to the 
predetermined pattern, two or more formation of the pixel (it is only hereafter described as a pixel) of 
the light transmission nature by which the color filter 32 was colored R (red). G (green). B (blue), etc. is 
carried out. Moreover, the reflective film 31 is a certain thing, also when using as a reflector which was 
mentioned above and which served as the electrode. 

[0005] Conventionally, many aluminum thin films are used as reflective film 31 shown in drawing 3 . 
However, moisture and a base were easy to be corroded and aluminum had as a reflector decline in the 
reflection factor of light, and the problem of being easy to disconnect electrically. Moreover, aluminum 
has the property-problem that the rate of a light reflex is low. 

[0006] For this reason, using silver as a material of the reflective film is proposed. It can be said that 
silver is excellent in respect of the above-mentioned point, i.e.. the reflection factor of corrosion 
resistance or light, as compared with aluminum (for example, silver is excellent in the reflection factor of 
light about 10% as compared with aluminum). However, the adhesion force of silver over substrates, such 
as glass and plastics, is low. and when it forms on a substrate as a silver thin film, it has the fault of 
being easy to separate from a substrate. Moreover, when a silver thin film is formed on a substrate with 
silver with high purity, it is easy to condense the silver thin film with high purity under the effect of heat 
or oxygen, and it also has the problem that it will seem that the silver thin film became cloudy by heat- 
treating. 

[0007] this invention persons compensated the fault of the silver mentioned above, and have proposed 
the technique of offering the silver of a high reflection factor on practical use level, by Japanese Patent 
Application No. No, 88798 [ seven to ]. As shown in drawing 4 which expanded the B section surrounded 
by the dotted line in drawing 3 , this technique makes the reflective film 41 the three-tiered structure 
which pinched the silver alloy thin film 46 with the mixed oxide thin film 45 and the mixed oxide thin film 
47, and has the merit that a silver alloy thin film is protected with a mixed oxide in the front face of a 
silver alloy thin film for a wrap reason. 
[0008] 

- 3 - 



[Problem(s) to be Solved by the Invention] As display engine performance of a reflective mold liquid 
crystal display, the brightness of the "white" in the case of a screen display is raised as one of the 
most important points. In order to make "white" bright, when not impressing an electrical potential 
difference, the display mode of liquid crystal The light which carried out incidence to the display 
penetrates the liquid crystal matter, the transmitted light reflects by the reflective film 31, and the 
display screen is visible to "white." It is desirable to form like a mirror the reflective film 31 which 

- considers as the so-called no MARI White mode, and reflects light in the shape of whole surface solid (in 
namely, the condition of being connected electrically altogether). A "white" numerical aperture at this 

, time It is defined as being 100%. 
[0009] Moreover, display grace with an expensive liquid crystal display is searched for, and, for this 
reason, the demand of the improvement in resistance of the reflective film is also increasing in the 
reflective mold liquid crystal display in recent years. That is, when the resistance of the reflective film is 
inferior, it is for the defect of silverfish etc. to occur on the reflective film with the moisture in a 
circumference ambient atmosphere (moisture) etc., for a display defect, an open circuit of an electrode, 
etc. to arise, and for display grace to fall. 

[0010] However, in order use as an electrode the silver alloy thin film which is reflective film and to 
carry out patterning to the shape of a stripe in the technique by this invention person's above- 
mentioned proposal, the light reflex section decreases, and it is a "white" numerical aperture. It was 
that in which does not reach to 100%. but serves as 85 - 90% of numerical aperture, and "white" 
brightness is inferior. Moreover, also in the point of resistance, it cannot say that the engine 
performance demanded in recent years is fully satisfied, for example, the defect of silverfish etc. occurs 
at the edge of the reflective film etc.. and a display defect, an open circuit of an electrode, etc. arise. 
[0011] This invention was made in view of the above-mentioned trouble, and the place made into the 
technical problem is to offer at least the color filter substrate for reflective mold liquid crystal displays 
with which resistance is high and a display defect cannot happen easily possible [ a bright screen 
display ] in the color filter substrate for reflective mold liquid crystal displays which carried out the 
laminating of a glue line, a silver alloy thin film, and 1 thru/or the color filter of the 2nd [ or more ] page 
one by one on the substrate. 
[0012] 

[Means for Solving the Problem] this invention persons inquire wholeheartedly that the above- 
mentioned technical problem should be solved. Consequently, its attention is paid to the edge of a color 
filter substrate. Because, in the conventional color filter substrate, as shown in drawing 4 mentioned 
above, the silver alloy thin film 46 which is one component of the reflective film 41 is exposed from the 
end face. of a color filter substrate. For this reason, in the condition which shows in drawing 4 , this 
invention persons find out that the interfaces 48 and 49 of the mixed oxide thin films 47 and 45 and the 
silver alloy thin film 46 corrode, and the poor adhesion force between these layers arises with the 
moisture in a circumference ambient atmosphere (moisture). Moreover, when setting to contact of a 
help or a color filter substrate production process, and alkali (alkali metals) has adhered to the color 
filter substrate and it remains with the lack of rinsing after alkali cleaning etc., it also finds this invention 
persons that it is easier to produce the poor adhesion force between the layers mentioned above. 
[0013] this invention persons are examining the mechanism of the reaction which the interface of said 
mixed oxide thin films 47 and 45 and the silver alloy thin film 46 corrodes, and omit identification of the 
resultant produced in the case of corrosion. However, in this interface. 48 and 49 parts, the near 
situation which forms the hydrate by silver oxidizing and a mixed oxide being returned to coincidence 
supposes that it is clear so that it may mention later. 

[0014] The reaction in this interface advances from the pattern edge of the silver alloy thin film 46 
exposed to the open air. Moreover, although it does not progress quite slowly [ the reaction ] and rapidly, 
since even the seal section which closes the liquid crystal matter is reached as time amount passes, the 
seal reinforcement of the closure of liquid crystal falls in that case, and it is not desirable on actuation 
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of a liquid crystal display. 

[0015] this invention persons propose the color filter substrate for reflective mold liquid crystal displays 
it was made for the edge (edge) of the pattern of the reflective film not to expose from a substrate end 
face, when the liquid crystal matter is enclosed between the electrode plates of the pair in which it 
liquid-crystal-celHzed that it should consider as a liquid crystal display, namely, the electrode was 
arranged from the above point. 

- [0016] Namely, invention concerning claim 1 sets a glue line, a silver alloy thin film, and 1 thru/or the 
color filter of the 2nd [ or more ] page at least to the color filter substrate for reflective mold liquid 

- crystal displays which carried out the laminating one by one on the substrate. A silver alloy thin film 
consists of one pattern which became independent electrically about the color filter in every page, and 
when it liquid-crystal-cell-izes that it should consider as a liquid crystal display, it is characterized by 
the pattern of said silver alloy thin film not being exposed from the end face of a substrate. 

[0017] In addition, as mentioned above, even if the number of the color filters formed on a substrate in 
the color filter substrate of this invention is one, they are good also as multiple attachment in 
consideration of productivity etc. When multiple attachment of the color filter is carried out on a 
substrate, it is a color filter and abbreviation same size, and the silver alloy (for example, it considered 
as shape of whole surface solid) thin film used as one electrically connected pattern is formed on a 
color filter, and the same number and a substrate so that each color filter may be faced. 
[0018] When it is the color filter substrate which carried out multiple attachment of the color filter, the 
substrate with which the TFT (thin film transistor) matrix carried out multiple attachment, and was 
formed like the color filter is piled up so that each color filter and TFT (thin film transistor) matrix may 
face, and enclosure closure of the liquid crystal is carried out among these substrates after an 
appropriate time. Cutting and division are performed so that the color filter and TFT (thin film transistor) 
matrix which faced may serve as a set after the enclosure closure of liquid crystal, and each liquid 
crystal cell is obtained. 

[0019] As shown in drawing 1 later, mentioned at the time of this cutting and division, it becomes the 
chief aim of this invention not to expose the edge (edge) of a pattern with an effective silver alloy thin 
film from the fracture surface of a substrate. In addition, "the effective pattern" mentioned above is for 
example, a whole surface solid pattern which faced the color filter pattern, i.e., the screen-display 
section, and which consists of a silver alloy thin film. That is, it can be said that it was formed that it 
should consider as the standard of manufacture at the time of manufacture of a color filter substrate, 
for example, they may be exposed from the fracture surface of a substrate as long as the alignment 
mark 15 for alignment, 15'. the pattern for precision called a vernier, or patterns, such as a cutting line, 
have been independent of "the effective pattern" mentioned above electrically. 
[0020] As mentioned above, it is desirable to use a silver thin film thru/or a silver alloy thin film as 
reflective film in respect of the reflection factor of light. However, the thin film of these silver system 
does not have the enough adhesion force to the substrate which consists of glass, plastics, etc. For this 
reason, this invention persons find out that what is necessary is to form beforehand a metal thin film 
with the adhesion force to a substrate, or a metallic-oxide thin film on a substrate, and just to form a 
silver alloy thin film after an appropriate time for the improvement in adhesion of the silver alloy thin film 
to a substrate. 

[0021] That is, invention concerning claim 2 is characterized by said glue line being a glue line chosen 
from either [ at least ] a metal thin film or a metallic-oxide thin film. 

[0022] A glue line may be formed as a metal thin film with refractory metals, such as aluminum, an 
aluminium alloy, a nickel chromium alloy, a Magnesium alloy, titanium, and a tantalum, or these alloys. Or 
a glue line may be formed as a thin film with metallic oxides, such as indium oxide, tin oxide, an aluminum 
oxide, a zinc oxide, and titanium oxide, or the mixture of these metallic oxides. Furthermore, you may 
form with a metal nitride. 

[0023] Generally, a silver thin film or a silver alloy thin film forms a silver sulfide in a front face, and has 
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a discoloration provoking and the fault of being easy to get damaged softly. It is desirable to form the 
transparent metallic-oxide film on a silver alloy thin film in order to compensate this, and to protect a 
silver alloy thin film, 

[0024] Therefore, invention concerning claim 3 is characterized by inserting a metallic-oxide thin film 
between a color filter and a silver alloy thin film. 

[0025] Transparently, the metallic-oxide thin film formed on a silver alloy thin film will not be especially 
- limited, if there are few effluents of ionicity. For example, periodic-table 4a of an element A group and 

5a A group and 3b A group and 4b You may be a group, the oxide of Zn (zinc), or the mixed oxide of 
, these oxides. It can be said that the mixed oxide which added the oxide of a high refractive index, such 

as cerium oxide and titanium oxide, to oxide, such as indium oxide, tin oxide, and a zinc oxide, also 

especially in it is suitable. 

[0026] As for the metallic oxide used for this invention, it is desirable that it is an amorphous-like 
metallic-oxide thin film without crystal grain in order to avoid the grain boundary diffusion of the silver 
by the metallic— oxide thin film (silver tends to move in the grain boundary and front face of a metallic 
oxide). 

[0027] Moreover, in the configuration which a silver thin film and a metallic-oxide thin film contact, as a 
result of a mothball or a test among ** (it can set under an elevated temperature and a highly humid 
condition), the interface of a silver thin film and a metallic-oxide thin film becomes weak, and this 
invention persons find out that there is an inclination to become easy to separate. Thereby, to a 
moisture (moisture) pan, silver oxidizes in the interface of silver and an oxide under existence of alkali 
metals (an electron is emitted), and this invention persons judge that it is clear that the metallic oxide is 
influenced, while this is accompanied by the complicated reaction. Therefore, it is important to control 
silver electron emission, when raising the resistance of the reflective film, and this invention persons 
find out that it is effective to use the silver alloy thin film which added the metal with a work function 
higher than silver to silver from this viewpoint. 

[0028] AGNE PERIODIC According to TABLE (element periodic table), a silver work function is 4.28eV 
and, as for 4,47eV and gold, it is [ copper ] desirable similarly that 4.58eV and nickel are 5.29eV for 
4.84eV and palladium, and 4.82eV and platinum (platinum) add the high metal of a work function from 
these silver to silver, however, the total amount of the metal which decline in the rate of a light reflex of 
a silver alloy thin film is conspicuous, and noble metals, such as gold, platinum, and palladium, are 
expensive, and will be added to silver since effect is large also in cost if the total amount of the metal 
added to these silver exceeds 5at(s)% (atomic ratio) — 5at(s)% (atomic ratio) — the following is 
desirable. 

[0029] That is, invention concerning claim 4 is characterized by a silver alloy thin film consisting of a 
silver alloy which added platinum, palladium, gold, copper, or the metal chosen from from one or more 
sorts among nickel. 

[0030] As mentioned above, in the configuration which a silver thin film and a metal thin film contact, 
existence of moisture and alkali metals has very bad effect on the reflective film. For this reason, it can 
be said that it is desirable to cover the reflective film with the overcoat layer by transparence resin, or 
the transparent electrode formed in ITO (mixed oxide of indium oxide and the tin oxide) so that the 
reflective film may be exposed and moisture may not be contacted as one of the policies which press 
down degradation of the reflective film. 

[0031] That is, invention concerning claim 5 is characterized by carrying out the laminating of either [ at 
least ] the overcoat layer by transparence resin, or a transparent electrode on a color filter. 
[0032] Subsequently, invention concerning claim 6 is explained to below, this invention persons have 
found out experientially that moisture resistance is inferior in the direction of the reflective film which 
used the soda glass containing alkali metals as the substrate by the case where the reflective film is 
formed by using the soda glass containing alkali metals as a substrate, and the case where the reflective 
film is formed by using as a substrate the alkali free glass (for example, the Corning, Inc. make, 7059 
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material) which does not contain alkali metals. Consequently, this invention persons surmise that the 
alkali metals contained in a substrate affect the resistance of the reflective film. 
[0033] this invention persons perform the test described below so that they may confirm this guess. 
First, as the soda glass containing alkali metals is used as a glass substrate and shown in drawing 11, 
the reflective film 1 1 of a three-tiered structure is formed on a glass substrate, and the thin film X 
diffraction data 71 in which the crystallized state of the reflective film 1 1 is shown are shown in drawing 
7 . the reflective film 1 1 — mentioning later (example) — similarly, it forms by the sputtering method 
and is considering as 3 lamination which pinched the silver alloy thin film 26 with the mixed oxide thin 
film 25 and the mixed oxide thin film 27. Moreover, by using indium oxide as a base material, the mixed 
oxide thin films 25 and 27 added cerium oxide, the tin oxide, and titanium oxide, and the presentation is 
the metallic element conversion except oxygen, and they made tin and titanium 1 - 0.5at% (atomic ratio) 
for the cerium 32at(s)% (atomic ratio), moreover, a silver alloy — silver — gold — 1at% (atomic ratio) 
and copper 0.5at% (atomic ratio) — it adds respectively. 

[0034] Subsequently, it is temperature to the substrate 50 in which the above-mentioned reflective film 
11 was formed. 120 degrees C. humidity 100%. the pressure cooker test (PCT) left in the ambient 
atmosphere of two atmospheric pressures for 10 hours is performed, and the thin film X diffraction data 
72 in which the crystallized state of the reflective film 11 of the three-tiered structure after PCT is 
shown are shown in drawing 7 . In addition, in drawing 7 and the graphical representation of drawing 8 
mentioned later, an axis of abscissa shows angle-of^diffraction 2of X-ray theta (degree), and the axis of 
ordinate shows diffraction reinforcement (CPS). 

[0035] By the thin film X diffraction data 71 in which the crystallized state of the reflective film in front 
of PCT is shown, although a gently-sloping peak is observable, a remarkable peak is not accepted and it 
cannot be said that crystallization is progressing to the reflective film, so that drawing 7 may show. By 
the thin film X diffraction data 72 in which the crystallized state of the reflective film after PCT is 
shown, it turned out to it that the clearly remarkable peak 73 (dotted-line section in drawing 7 ) has 
appeared by using theta as an angle of diffraction in the neighborhood 2theta becomes 28 degrees, and 
a certain crystal object is made into the reflective film. 

[0036] Then, this invention persons perform the test described further below as a check test as a 
crystal object made to generate the remarkable peak 73 supposing alkali metals. 

[0037] That is, it is temperature about nitric-acid indium powder. It heat-treats at 400 degrees C for 3 
hours, the thin film X diffraction data 81, and a nitric-acid indium and a sodium hydroxide (NaOH) after 
considering as indium oxide (In 203) are mixed, and the thin film X diffraction data 82 after heat-treating 
at the temperature of 400 degrees C similarly with having mentioned above into this mixture for 3 hours 
are obtained. The thin film X diffraction data 81 obtained from the indium oxide (In 203) simple 
substance and the thin film X diffraction data 82 obtained from the mixture of a nitric-acid indium and a 
sodium hydroxide (NaOH) are set and described in drawing 8 . 

[0038] It is in agreement with the remarkable peak 73 of the thin film X diffraction data 72 with which 
the peak 83 (dotted-line section in drawing 8 ) with the mixture of a nitric-acid indium and a sodium 
hydroxide (NaOH) remarkable in the neighborhood 2theta becomes 28 degrees has appeared, and 
showed this to drawing 7 so that more clearly than drawing 8 . From this, the remarkable peak of the 
thin film X diffraction data 72 of drawing 7 is judged to be what appeared by crystallization of Na 
(sodium) compound. 

[0039] From the above test etc., this invention persons find out that alkali metals melt and a broth and 
alkali metals are spread on the reflective film from a substrate at the basis of the moisture in a 
circumference ambient atmosphere (moisture), when the substrate which supports the reflective film 
contains alkali metals (for example, when a substrate is soda glass containing Na (sodium) which is alkali 
metals). Furthermore, if alkali metals are spread on the reflective film, migration will be caused in the 
silver alloy thin film with which alkali metals constitute the reflective film, the reflective film will be 
destroyed as a result, and this invention persons will find out producing defects, such as silverfish and 
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exfoliation. 

[0040] For this reason, if this invention persons do not contain alkali metals in the pan with which the 
substrate which supports the reflective film hardly contains alkali metals at all preferably, even if 
moisture (moisture) is in the circumference ambient atmosphere of a substrate, they think that the 
defect of silverfish etc. does not arise on the reflective film, namely, the moisture resistance of the 
reflective film improves on it, and result in this invention. 

[0041] That is. invention concerning claim 6 is characterized by the front face or the substrate itself of 
a substrate being the substrate constituted with the ingredient which does not contain alkali metals 
substantially. For example, it is more desirable than the soda glass containing alkali metals, such as Na 
(sodium), to use alkali free glass which is called the 7059 material and 1737 material for example, by 
Corning, Inc. and which does not contain alkali metals as a substrate used for this invention. 
[0042] Subsequently, the color filter substrate of this invention can also be used for the rear face of a 
substrate by making thickness of a silver alloy thin film thin as a transflective type color filter substrate 
which allotted the light source. However, in this case, since the thickness of a silver alloy thin film is thin, 
the light from a substrate rear face penetrates by the part (non-opening) which is a pixel and which is 
not formed, without being shaded with a silver alloy thin film. This accumulates, if the liquid crystal 
display incorporating the color filter substrate made into the above-mentioned transflective type a dark 
section indoor is used, the transmitted light from non-opening will be conspicuous, and the display grace 
of a liquid crystal display will fall. 

[0043] For this reason, they propose preparing puncturing in the silver alloy thin film part which faced 
the center-section field of each pixel while they thicken thickness of a silver alloy thin film, in order that 
this invention persons may lose the transmitted light of non-opening and may secure color purity, when 
using the color filter substrate of this invention as a transflective type color filter substrate. 
[0044] Therefore, invention concerning claim 7 is characterized by being the silver alloy thin film which 
enabled transparency of the light from a substrate rear face by forming puncturing in a part of part 
which faces the pixel of a color filter. In addition, when manufacturing a color filter substrate as a 
reflective mold or a transparency mold according to the operating environment of the liquid crystal 
display incorporating a color filter substrate, it becomes possible by adjusting the magnitude of 
puncturing, a location, etc. suitably to change into a reflective mold or a transparency mold easily. 
[0045] In this invention, the laminating of the transparent electrode which consists of ITO (mixed oxide 
of the tin oxide and indium oxide) may be carried out as a component of a color filter substrate. After 
this transparent electrode forms membranes in the shape of whole surface solid with the SUPARRINGU 
method or vacuum deposition, it may be formed in a predetermined pattern with well-known means, 
such as the photolithography method, or may be formed in a predetermined pattern configuration using 
the mask sputtering method. In addition, in the color filter substrate for liquid crystal displays using the 
horizontal electric-field method called IPS, it is not necessary to form the above-mentioned transparent 
electrode. Moreover, it is also possible to change into a transparent electrode and to use the reflective 
film as a drive electrode by the side of common. At this time, the above-mentioned transparent 
electrode may be omitted by forming a color filter and an overcoat thinly. 

[0046] The possible substrate of using for this invention may be a substrate colored not only a 
transparent substrate but white or other colors. Furthermore, semiconductor devices, such as an 
electrical circuit, a solar battery, a silicon wafer and an amorphous silicon, polish recon. and MIM (diode 
component), may be formed in the substrate itself. Moreover, optical functional films, such as the 
polarizing plate containing elliptically polarized light, lambda/4 wavelength plate, a phase contrast film, 
dispersion film of light, a micro lens, a diffraction grating, or a hologram, may be formed indirectly or 
directly on the reflective film. 
[0047] 

[Embodiment of the Invention] Below, the example of the operation gestalt of this invention is explained 
at a detail. 
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As shown in <example 1> drawing 1 . the color filter substrate 1 for reflective mold liquid crystal displays 
concerning this example 1 Thickness Reflective film 11 by which the laminating was carried out one by 
one on the 0.7mm alkali-free-glass substrate 10 (the Corning. Inc. make. 1737 material). The color filter 
12 formed by the well-known pigment-content powder method etc.. the overcoat layer 13 by acrylic 
resin etc.. and thickness The principal part is constituted by the 140nm transparent electrode 14. Here, 
based on the main point of this invention, at least, the reflective film 11 forms the formation field of a 

- color filter 12 in the shape of whole surface solid so that it may become a method of a wrap, and the 
inside [ edge / of a substrate 10 ]. In addition, near the edge of a color filter substrate, the alignment 

• mark 15 for alignment which became independent of the reflective film 11, and 15' are formed, and this 
is formed in coincidence in the case of formation of the reflective film 11. 

[0048] Drawing which expanded the A section surrounded by the dotted line of drawing 1 is drawing 2 . 
As shown in drawing 2 . the reflective film 1 1 concerning this example 1 was made into 3 lamination 
formed with the mixed oxide thin film 25 (35nm of thickness) which is a glue line, the silver alloy thin film 
26 (thickness 150nm), and the mixed oxide thin film 27 (70nm of thickness). In addition, by using indium 
oxide as a base material, the mixed oxide thin films 25 and 27 added cerium oxide, the tin oxide, and 
titanium oxide, and the presentation is the metallic element conversion except oxygen, and they made 
tin and titanium 1 - 0.5at% (atomic ratio) for the cerium 32at(s)% (atomic ratio), moreover, a silver alloy - 
- silver — platinum 0.5at% (atomic ratio) and gold — 1at% (atomic ratio) and copper — 1at% (atomic 
ratio) — it adds respectively. 

[0049] A sputtering system is used for the reflective film 11. and it is a vacua. Heat treatment (annealing 
treatment) which carries out a laminating continuously at the substrate temperature of 100 degrees C 
or less, and heats the reflective film 1 1 at the formation back and the temperature of 300 degree C on a 
substrate 10 for 1 hour is performed to a substrate. After an appropriate time, by well-known technique, 
laminating membrane formation of a color filter 12, the overcoat layer 13. and the transparent electrode 
14 was carried out one by one on the reflective film 11, and the color filter substrate 1 concerning this 
example 1 was obtained. 

[0050] To the inside of the elevated temperature which made the color filter substrate 1 of this example 
1 the temperature of 60 degrees C. and 95% of humidity, and a highly humid ambient atmosphere 
Although it was left for 500 hours, on the reflective film 11, change of an appearance was not produced 
at all, and the defect of silverfish etc. was not generated. Moreover, when the rate of a light reflex of the 
reflective film 11 was measured before formation of a color filter 12. the rate of a light reflex was as 
good as 90% or more, and was that which is satisfactory practically. 

[0051] In addition, in this example 1, although the laminating of the mixed oxide thin film 27 was carried 
out on the silver alloy thin film 26, the mixed oxide thin film 27 may be omitted. Moreover, although the 
reflective film 1 1 of this invention can be made into the pattern configuration for which it asks by 
etching with the etching reagent of a sulfuric-acid system etc. after forming in the substrate 1 1 whole 
surface using the well-known photolithography method in 3 lamination, it may form the reflective film 1 1 
made into the pattern configuration for which it asks using the mask sputtering method using the metal 
mask which has a predetermined opening pattern. 

[0052] The color filter substrate 1 concerning [ as shown in <example 2> drawing 9 ] this example 2 is 
thickness. The reflective film 91 by which the laminating was carried out one by one on the 0.7mm 
alkali-free-glass substrate 90 (the Corning, Inc. make, 1737 material), the color filter 92 formed by the 
well-known pigment-content powder method, the overcoat layer 93 by acrylic resin, and thickness The 
principal part is constituted by the 140nm transparent electrode 94. In addition, the reflective film 91 
concerning this example 2, a color filter 92, the overcoat layer 93, and a transparent electrode 94 make 
the same the example 1 mentioned above, a configuration and the quality of the material, and the 
formation approach. 

[0053] The round puncturing 95 with a diameter [ equivalent to about 5% of the effective area of each 
pixel ] of 40 micrometers is opened in reflective film 91 part which faces the center section of each 
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pixel of a color filter 92 in this example 2. and the light irradiated from the rear face of a substrate 90 
enables it to penetrate puncturing 95 here. In addition, in this example 2, after forming the reflective film 
91 made into 3 lamination all over substrate 90, in case it considers as the pattern configuration which 
etches, with the etching reagent of .a sulfuric-acid system, and asks for the reflective film 91 using the 
well-known photolithography method, puncturing 95 is also formed in coincidence by etching. Moreover, 
the top view which looked at the color filter substrate 1 of above-mentioned this example 2 from the 

- color filter 92 side is drawing 10, and the round puncturing 95 prepared in the reflective film 91 is shown 
near the center section of each pixel, [n addition, the configuration of puncturing 95 prepared in the 

, reflective film 91, magnitude, and a location can be adjusted, and may be suitably set up according to 
the use application of the color filter substrate 1. 

[0054] <Example of a comparison> Subsequently to the following, the example of a, comparison of the 
color filter substrate of this invention and the conventional color filter substrate is described for 
reference. 

[0055] In this example of a comparison, the reflective film is formed per each substrate using two kinds 
of substrates of the alkali-free-glass substrate 51 which does not contain alkali metals, and the alkali 
glass substrate 61 containing alkali metals. 

[0056] That is, soda glass is used as an alkali-free-glass substrate 51 as an alkali glass substrate 61 
which contains alkali metals for quartz glass again. Laminating formation of the reflective film 1 1 of the 3 
same lamination is carried out with having described in the example 1 mentioned above to each 
substrate, patternizing of the reflective film, annealing treatment, etc. are performed at the same 
process as the above-mentioned example 1 after an appropriate time, and two kinds of reflective film 1 1 
with which substrates differ is obtained, in addition, this example of a comparison — setting — a silver 
alloy — silver — gold — 1at% (atomic ratio) and copper 0.5at% (atomic ratio) — it considered as the 
presentation added respectively and the presentation of a mixed oxide thin film was made to be the 
same as that of the above-mentioned example 1. Moreover, in this example of a comparison, since the 
reflected light will become strong and it will be hard coming to observe it if thickness of a silver alloy 
thin film is thickened, thickness of a silver alloy, thin film is. made thin with 14nm, and a silver alloy thin 
film is pinched with the mixed oxide thin film of ;35nm of thickness, 

[0057] Subsequently, it is temperature about the reflective film (reflective film concerning the color filter 
substrate of this invention) which uses quartz glass as a substrate 51. 120 degrees C, humidity The 
drawing in which it is left for 10 hours in the heat-and-high-humidity high-pressure tester set to 
pressure 2 atm, and the configuration of the reflective film after neglect is shown typically is drawing 5 
100%. Moreover, it is temperature similarly about the reflective film which used alkali glass as the 
substrate 61. 120 degrees C, humidity The drawing in which it is left for 10 hours in the heat-and-high- 
humidity high-pressure tester set to pressure 2 atm, and the configuration of the conventional reflective 
film after neglect is shown typically is drawing 6 100%. in addition, reflective film which drawing 5 and 
drawing 6 show the top view which expanded partially the reflective film part patternized for example, in 
the shape of a stripe (1000 times), and patternized them 11a — and — Glass substrate 51 (glass side 
60) which became a substrate from between lib And glass substrate 61 (glass side 70) It exposes and 
is visible. In addition, although the cross section in the X-X' line of drawing 6 serves as drawing 1 1 and 
abbreviation identitas, the cross section of drawing 5 serves as abbreviation identitas similarly. . 
[0058] As shown in drawing 5 , with the reflective film of this invention, it is the reflective filrn. Change is 
not looked at by the pattern edge 53 section of 1 1a and 1 lb. however — the reflective film which used 
as the substrate 61 the alkali glass shown in drawing 6 — reflective film the alkali metals into which the 
pattern edge 63 section of 11a and lib began to melt from soda glass — degradation — being 
generated — **** — silverfish — the defect of a ** is produced. 

[0059] this invention persons — silverfish — analysis by SIMS was performed in the pattern edge 63 
section which the defect of a ** had produced, consequently alkali metals, such as Na (sodium). K 
(potassium), and calcium (calcium), were concentrated and detected to the mixed oxide front face and 
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the interface of a mixed oxide thin film and a silver alloy thin film. 
[0060] 

[Effect of the Invention] As mentioned above, it becomes possible to offer the color filter substrate for 
reflective mold liquid crystal displays which is a high reflection factor and has high-reliability from the 
reflective film using aluminum by this invention. That is, since the edge (edge) of the silver alloy thin film 
which constitutes the reflective film is not exposed to the open air, degradation of the reflective film 

- under the moisture in a circumference ambient atmosphere (moisture) or the effect of alkali metals is 
prevented, and the resistance of a color filter substrate improves sharply. 

, [0061] Moreover, by the reflective film using conventional aluminum, since aluminum dissolved with an 
alkaline solution, in the production process of a color filter substrate, there was various constraint — 
washing which used the alkaline solution before formation of a color filter cannot be performed. However, 
since a silver alloy thin film is used and the silver alloy thin film is protected, constraint by such alkali is 
canceled, and the reflective film concerning this invention becomes possible [ shifting to the back 
process which forms a color filter convenient ] after forming the refiective film, and has the merit of 
productive efficiency and productivity improving. 

[0062] Furthermore, in addition, if the laminating of the organic materials, such as a color filter, is carried 
out on the reflective film when the reflective film is aluminum, the rate of a light reflex of the reflective 
film will fall due to the refractive index of an organic material. However, in this invention, in order to use 
a silver alloy thin film for the reflective film, even if it carries out the laminating of the organic materials, 
such as a color filter, on the reflective film, it is not influenced of an organic material but it can be said 
that this invention is excellent practically that decline in the rate of a light reflex does not arise etc. 
[0063] 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross-section explanatory view showing one example of the color filter substrate of this 
invention. 

[Drawing 2] The cross-section explanatory view showing the important section of one example of the 
color filter substrate of this invention. 

[Drawing 3] The cross-section explanatory view showing the important section of an example of the 
reflective mold liquid crystal display using the conventional color filter substrate. 
[Drawing 4] The cross-section explanatory view showing the important section of an example of the 
conventional color filter substrate. 

[Drawing 5] The enlarged drawing showing the situation after carrying out a resistance test to the color 
filter substrate of this invention. 

[Drawing 6] The enlarged drawing showing the situation after carrying out a resistance test to the 
conventional color filter substrate. 
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[Drawing 7] The graphical representation showing an example of X diffraction data. 

[Drawing 8] The graphical representation showing other examples of X diffraction data. 

[Drawing 9] The cross-section explanatory view showing other examples of the color filter substrate of 

this invention. . , • 

[Drawing 10] The top view showing the important section of other examples of the color filter substrate 
of this invention. 

- [Drawing 1 1] The cross-section explanatory view showing an example of the reflective film formed on 

soda glass. 
, [Description of Notations] 

1 2 Color filter substrate 

10, 30. 40. 50, 51. 61, 90 .. Substrate 

11, 31. 41. 91 Reflective film 

12, 32, 92 Color filter 

13, 33. 43, 93 Overcoat layer 

14, 34, 36, 94 Transparent electrode 

15 Alignment mark 

25, 27. 45, 47 Mixed oxide thin film 

26 46 Silver alloy thin film 

35 TFT component 

37 Polarization film 

38 Optical control film 

39 Liquid crystal 

48 49 Interface 

53 63 Pattern edge 

60 70 Glass side 

71. 72. 81. 82 X diffraction data 

73 83 Peak 

95 Puncturing 



[Translation done.] 
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Sr. MJd. r^Srlat% . 0. 5at 

"[ o' 0 5 7 1 ^fc■i;^t?~ srs^gsi t-r^Kktm. ] :. 
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